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Keratinocytes as a target for gene therapy. Sustained production of 
erythropoietin in mice by human keratinocytes transduced with an 
adenoassociated virus vector. 

Descamps V, Blumenfeld N, Beuzard Y, Perricaudet M. 

Department of Dermatology, Hopital Bichat, Paris, France. 

BACKGROUND AND DESIGN: Keratinocytes are ideal targets for somatic gene therapy. 
Among the viral gene transfer systems, adenoassociated virus vectors have recently gained 
attention. We studied the feasibility of using adenoassociated virus-transduced human 
keratinocytes to provide a long-term, high-level production of a therapeutic factor after 
implantation in mice. RESULTS: Transduction of HeLa cells by an adenoassociated virus 
vector was ascertained by transfer of the beta-galactosidase reporter gene, which was 
visualized by the blue staining of infected cells after fixation and coloring by X-Gal (the 
substrate of the reaction for beta-galactosidase activity). In a second step, 2 HeLa cell lines 
transduced with an AAV harboring the erythropoietin complementary DNA and producing 
^high amounts of erythropoietin in vitro were isolated. After implantation in nude mice, a 
high-level and long-term increase in hematocrit (for the 1 -month duration of the study) was 
found, which was correlated to the size of the induced tumor. CONCLUSIONS: 
Adenoassociated virus-transduced HeLa keratinocytes provide high-level, stable, and long- 
term production of a therapeutic protein in mice. These results must now be extended to 
human primary keratinocytes. 
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PSC^ 


: :US-PGPUB; 
i iUSPAT;! -5ia: 
1 EPO; JP0;li : 
DERWENT 


:P!> ; 


"/Ski - 


;2u04/(H/12 22:24 : 


S76 


2 


erythropoietin SAME 
tetraantennary and 
N-acetyllactosamine 


1 IC D/^OI ID* 

US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


AM 

ON 


2004/04/12 22:23 


;S77 


u 


erythropoietin same 
tetraantennary aihd - 
::N-acetyl-lartdsamine .S 


•'1 IC Di^DI ID'* 

Ub-PGPUB, 

USPAT; 
LEPO; JPO;, 
jPERWENI 


OR: 


ON : 


2U04/04/1Z 2.1*2.5 














S78 


0 


erythropoietin SAME 
tetraantennary and lactosamine 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


T Art/I / Ayl /11 11,1^ 

2004/04/12 22:23 


b/y 


1 


bJu/jyD.cciS/ ana erythropoietin 
SAMEitetraantennary 


i ic Dr*Di id*' 
Ub-PGPUB, 

USPAT; i: 
EPO; JPO; 

;derwent : 


OR 


ON 


2004/04/ 1Z 22:2b 


580 


0 


530/395.ccls. and erythropoietin 
and tetraantennary and 
N-acetyllactosamine 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/04/12 22:27 






COfS 'tiM/l AMK^'M/kA CAME 

: epo and enhance same :i 
:; : tetraarttennSiV:" : ; 


l : IC -D/^CM ID* 

Ub-PGrUB; 
USPAT; 11 
EPO; JPO; 
iDERWENT 1 


::: OR . 


ON ;: : 


2004/04/ 1 a oy:2o 


S82 


0 


EPO and enhancing SAME 
tetraantennary 


i if* n/~> r^i in. 

US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/04/17 09:28 


boo 


' :: 0 


: tru ana ..enhancing bAMc .. 
^N^ace^ll^o^iamin , 


i ic d/~di id* 
Ub-rbrUo,. 

'USPATj 

i-EP:0;:jPd; 

IDERWENT' 


: : OR 


VSm 

OIn. : ! 


Z004/04/.1 /. oy : 2o. 
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S84 


1 


EPO and enhancing SAME 
N-acetyl-lactosamine 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/04/17 09:28 




:i- :; '=; : I'?:P? 


; EPO and merease SAM^E; -ji: 
j N?a£e^Maio^ 


ijUSrPGPUB; 
!;USPAT|: : : 
iEPO;:jPO; = 
DERWENTi- ; 


;i:PK 


II ON 


009/P4/.;l;7 : Q§|28 i; 


S86 


3 


r - — »/"\ _ _, _i ■ ______ p 1 1 1 ~ » 

EPO and increase SAME 
N-acetyllactosamine 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


/"\KI 

ON 


2004/04/17 09:32 


: | : S87 




e ryth ropqieti h arid|inp;iBa$e SAME-l; 
1 N-acetylte 


: US-PGPUB; i 
AUSPAT; i: 1 
nEPO; JPO; 
i DERWENT ii 




ON 


:;?0C^/04/ j 7 09 : 31 : ; 


S88 


0 


EPO and increasing SAME 
N-acetyllactosamine 


i i r %^ni in. 

US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/04/17 09:32 


S89 




EPO and |riicreasing : SAME; 
Nracetyl-iactosamme ^ 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


- OR; ;;i : 


PN 


2004/04/17 09:32 


S90 


0 


EPO and increasing SAME 
tetraantennary 


i i <■« n^ni in. 

US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


^\n 

OR 


ON 


2004/04/17 09:32 


S91 


: ' : 2; ; 


EPO and increase SAME 
tetraantennary : ; 


US-PGPUB; 
USPAT; V= 
EPO; JPO; 
DERWENT : : 


OR : 


PN 


2004/04/ J7 09:33 


S92 


2 


erythropoietin and increase SAME 
tetraantennary 


i io n^ni in. 

US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


/—4 ft 1 

ON 


2004/04/17 09:33 


S93 


• : ! ! P ! 


erythropoietin and: increasing ^ 
\ SAME;trtraantennaiy : p : 1; ; ;:: ;T 


USrPGPUB; 
USPAT; "Z 
EPO; JPd; : 
gpRWENI-1 


i OR • ; := 




;2004/04/17 : 09 : 33 . 


S94 


0 


increasing SAME tetraantennary 


i ip n^Mi in. 

US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/04/17 09:33 


S95.. 




increase SAME tetretantennary 


US-PGPUB; : 
USPAT; { i ' 
EPO; JPO; 


/^n 

PR ; 


.ON : : 


2004/04/17.09:37 








DERWENT!: 
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S96 

;;S?7 


0 

[' J : ';.:j!:j?S'Pl 


enhance SAME tetraantennary 
: enhancing. b^Mt tettaaptennary^;!:. 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 

^ ; USPAT; A;: 
EPO; JPO;; 
DERWENT ; 


OR 

: : VK. ..'!:*= 


ON 


2004/04/17 09:37 

'• ^rih4/n4/i 7 /id • w 

: /UUfr/vrt/:l / Uy.3/ : ;; 


S98 


0 


enhancing SAME 
N-acetyllactosamine 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


TAA/1 /A/1 /1 7 nQ,0*7 

Z004/04/17 09:J7 


=i;S99 : :=! 


: ;: • H-: 2;y 


•^nhanCing SAME :.!-:h- 

: N-lce^ 


' 1 ic br*Di iD : t ' : 
Ub-ruKUb; 

"uspW ■: :r: ■■■ 

EPO; JPO, 1 ! ■ 
DERWENT 


. 0"';PI 


- ON ! Y\ 


^AAi/Azi/i *7 ftOOQ " 

2U04/04/1/ uy.io : 


SIO 
0 


•4 
1 


increase SAME 
N-acetyl-lactosamine 


1 ic n/T>i id. 

US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


Z004/04/17 09:39 


SIO 

1 i 


. !: : - 1 , 


increasing iSAME i 
N-acetyl-lactosamine 


Ub-rbrUBy 

USPAT; % 
EPO; JPO; : J 
DERWENT ;: 


llife^!^:=||H==E=|n|IM]llll 


f N 


. ZUP4/U4/I ./ .09. .40,=: 


SIO 
2 


1 


tetraantennary SAME 
N-acetyl-lactosamine 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/04/17 09:40 


sio 

3 


106 


EPO SAME human cell 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 1 


OR ; 


ON : 


ZU04/04/17 09: to 


ft 

SIO 
4 


106 


EPO SAME human cells 


1 IC D^"*OI IDi 

Ub-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


UR 


UN 


TAA/l/AA/1 "7 

Z004/04/1/ oy:4o 


SIO :;■ 


%; 0 


EPO SAME "humgn cells' SAME ; , -i^ 
\ tetraahtennary . ^ 


. 1 10 n/^ni id* 

: us-pgpub; 
USPAT; : i 

ip6;jp6; =;:■ 

jjDERWEljfT 


..QR.;; 


UN :: 


Z004/04/i/ oy:TO ; ; 


SIO 
6 


0 


EPO SAME human cells SAME 
N-acetyllactosamine 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/04/1/ 09:47 


bio 

. r 7,:= 




cku bAmt ; numan cens . bArit = 


I ic or*o\ ID* ■ 

>USPAT;:I ... 
• •EPO; JPO; 
DERWENT; , : 


.UK :- 


UIM : 


1AAJ./A4/1 7 AQ.JO 
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SIO 
8 


4 


EPO SAME human cells SAME 
glycosylate on 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/04/17 09:49 


;.sib -1 

; '9"; : i;| 


:::::::::::::::::::;:::::::>■ *v ::: 
: ...g::.S.-:^P , 


: :EPQ| SAME " vHP: : 5AME- ! :;;!j:;;j"| r 

gfyc6^latl6ri" 


.U5-PGPUB;:i 
: USPATf If 
EPO; JPO;;: 
DERWENT : 


• OR' f 


..UINy:; : ; 


ZUy4/ U4/ J / p Uy . 4*7.::: 


Sll 
0 


32 


EPO SAME CHO cells SAME 
glycosylation 


i if* n/^m i n . 

US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


*1AA/I /Ayf /1 T AA./lA 

2004/04/17 09:49 


.■■Siiib' 




EPO =SAME; i 'CHO cells;.;: SAME niii ; |!;; 
^lytbsyjatlpri SAME;intr6ping v 


;; US-PGPUB;: 
PUSRAT; • VC 
!EPO;iJPO;; L 
DERWBiirPP 


OR; ; . 


:;v!NL 


!p;2PPf/04/17: Q9:4;9; 


Sll 
2 


4 


EPO SAME CHO cells SAME 
glycosylation SAME increase 


US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


2004/04/17 09:50 


3; ; 


;|238 


i EPO and incr^se:|SAME v 
glycosylation : 


US-PGPUB;; 

USPAT; 
EPO;!JPO; iii 
DERWENT 


OR 


/Ski • 

ON 


;2004/04/17;i 09 : 5u : 


Sll 
4 


10 


EPO and increase SAME 
glycosylation and tetraantennary 


i if* n/^ni in. 

US-PGPUB; 
USPAT; 
EPO; JPO; 
DERWENT 


OR 


ON 


"lAA/l /AvI "7 AA« TA 

2004/04/17 09:50 


Sll ■' 
5 


4 


530/395xcls, and EPO and - 
: factosarnine • 


UStPGPUB; i 
USPAT; 
EPO; 1 JPO;! 
DERWENT 


QRn 


ON 


2005/04/13 14:37j : 


S12 
4 


63 


EPO SAME "HeLa" 


US-PGPUB; 

1 ICDATi 

USOCR; 
EPO; JPO; 
DERWENT 


OR 


ON 


2005/04/12 00:06 
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